Heterologous expression and biochemical and functional characterization of a recombinant alpha-type myotoxin inhibitor from Bothrops alternatus snake.
Venomous and non-venomous snakes possess phospholipase A2 (PLA2) inhibitory proteins (PLIs) in their blood serum. This study shows the expression and biochemical and functional characterization of a recombinant alpha inhibitor from Bothrops alternatus snake, named rBaltMIP. Its expression was performed in Pichia pastoris heterologous system, resulting in an active recombinant protein. The expressed inhibitor was tested regarding its ability to inhibit the phospholipase activity of different PLA2s, showing slight inhibitions especially at the molar ratios of 1:1 and 1:3 (PLA2:PLI). rBaltMIP was also effective in decreasing the myotoxic activity of the tested toxins at molar ratios greater than 1:0.4 (myotoxin:PLI). The inhibition of the myotoxic activity of different Asp49 (BthTX-II and PrTX-III) and Lys49 (BthTX-I and PrTX-I) myotoxins was also performed without the prior incubation of myotoxins/inhibitor in order to analyze the real possibility of using snake plasma inhibitors or recombinant inhibitors as therapeutic agents for treating envenomations. As a result, rBaltMIP was able to significantly inhibit the myotoxicity of Lys49 myotoxins. Histopathological analysis of the gastrocnemius muscles of mice showed that the myotoxins are able to induce severe damage to the muscle fibers of experimental animals by recruiting a large number of leukocyte infiltrates, besides forming an intense accumulation of intercellular fluid, leading to local edema. When those myotoxins were incubated with rBaltMIP, a reduction of the damage site could be observed. Furthermore, the cytotoxic activity of Asp49 PLA2s and Lys49 PLA2-like enzymes on C2C12 cell lines was decreased, as shown by the higher cell viabilities after preincubation with rBaltMIP. Heterologous expression would enable large-scale obtainment of rBaltMIP, thus allowing further investigations for the elucidation of possible mechanisms of inhibition of snake PLA2s, which have not yet been fully clarified.